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m # at ^ « ft ' A«ft**i*Ri^«at * * * ® & * * 
it * i»j 51 9. ^ it o ^ -it ft & # i'j ^ -ft * ' # a* m it 

#^^*&teft^JW*#-^&teftA#-=-i$&4$ft ° 

4* * - 43t ft * * ^ * * % * ■=■ * # ft * * * ft 
# 4g it 3l & n 51 £#ilt<ftfl*3£&^#*'fefi-S&**t*&*fc 



Station) 



(&*ft3LZ%i '■ Method and Apparatus for Synchronizing with Base 



The present invention provides a method and 
apparatus for a mobile unit synchronizing with 
base station in WCDMA system. First, the mobile 
unit receives the signal sent from the base 
station. The signal includes a primary 
synchronization channel, secondary synchronization 
channel and common pilot channel. Obtain a sample 
signal and select a part of the sample signal to 
be a first period signal and a second period 
signal. Synchronize with the base station 
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Station) 



(■& B ftZ-£M '• Method and Apparatus for Synchronizing with Base 



according to the first period signal, primary 
synchronization channel, second period signal, 
secondary synchronization channel and common pilot 
channe 1 . 
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i -> faWtSLW (1) 



^ ir * 

^ # 4 #1 ^ & ft (Code-D i vision Multiple 
Access ' CDMA) + • ftfh^ & & It 

^ o ^ TO ft t ' 4°CDMA-2000 » ffl * * ^ 

TO p B l to # #j 4a TO stfc #J ^(Scrambl e Code) » ft % ^- 7t 



fa ^ # TO ^- #j *b & $ ft t ' *»5l#i#*^*&<#St 

(Wideband Code Division Multiple Access) ♦ *'] ffl 
TO tfj f& #J ^ 0 m ib ' X, M £ * ^ *.s> # 3*- $ ft t ' 4t tfr 
* 7G ^ # # #1 & & i£ /& # #j TO Or ' It ^- it tft #J #j 



TO # 



i f'J ffi £. 4* flf ;6 % 



^ *fe $i 'li. ° — rfn ' 
(voltage control temperature compensated crystal 
oscillators, VCTXO ) * & 3* & # & W & + ' # 4a 



■Sh 
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L > (2) 

^2GHz t 6^ 20kHz • ft $ # * K ■#* 
* it # & % if(swi tched-on delay) • 



-&W-CDMA & ft t . & *!i^±*ATfi-*t^6<i«l^Ifl| 
(Scrambling code ) * 4£ J5'J ' — ^ >gt % ft tSt ft b£ + % 5 1 2 



# & ffl ' 0 & # t& * 



%-7t$L§±#L£tf]m$r , ^t" Cel 1 Search in W-CDMA" 
IEEE Journal on Selected Areas in Communication 
Vol 18 No 8 August 2 0 0 0 & it} m ft M. ?>\ & Jl ( p i pe 1 i ned 
process) «i^r*|^^il| 4 ^ 4$ # ^ & ft t ft $& 
7t & & *fc & TO # Bf flj & fa ft 4| ]sj ^ jp. ^ ffl ' ifc -fit 
ffl T & Ah & T ft *t s& #j X & t£ it & -ft #J fl| TO # » 

it(P-SCH • the Primary 
Synchronization Channel) - -^^-TO#^it(S-SCH 'the 
Secondary Synchronization Channel)j-XA#TO5|2$-^it 
(CPICH 'Common Pilot Channel) • & TO &j & ^ y 



5$ — : Bf^ffs]^-(Slot synchronization) 



^ jtb # m * ' # I- it ffl i f 15] ^ ^ i| t 6d 15] # 4 
a#£j&*b#4Li$*t|5|#- o - & fa -g- , ft l!f ^ it ^'J ffl H t 

* tfl % ^ & & # iH ^ ^ it @ ^ & & & - ge, jg n 
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3. > %tWi$LW (3) 

( 4a Z-tk1%) a ft #J G£ g& & H 3& dJ % tiL ( peak ) » IfV 

I'J b£ 4t it 4*. -fit 4 » it ifh & # Bf 4t |SJ ^- o 

# ^ : fe^ is] #il^4litS^(Franie synchronization 
and code-group identification) 

iU 41 & it 4fc ' it 41 & IS] # ' ^ f S ^ ^ - # ^ t # 

6^ s *t £ # *jk m 4a • itb m ^ # # «ifc6<jfsrstiL/9f*-r 

#J ^ 15] tfr 46 *! # ?«J 4a X M & ( c o r r e 1 a t e ) » i& « itb 

# A 4a M it - * Ifc itb ^ ?'J #j m *t -fit # ( cy c 1 i c sh i f t ) A °£ 

— #j » #ra4ii^lsj##j46>«l la ^ otb # 4& & . 

Or m ^ : tft fll tS ^(Scrambl ing-code identification) 
& Or m -H. t ' ^£fr^7t#*Jfifrm«& 6tr ^ * ±& £ #i 

it t # it ( Symbo 1 ) *f # tL # 4a M 44 >£. ^ 3$2 f£ ^ 46 4$ 
4a 4l #r # 46 fl| ' ffij # fj t& f£ • # itb i # ^ ^ 4£ tS^ ' i. 

# Is] f'J 1f It it it (Primary Common Control Physical 
Channe 1 ) # #; ft £'J » i £ 4& |& S *b & # ^ t # *fc tf 

Jl i& 4t(t ime slot) - 41 ^ ( Frame ) JSL ft ft (.Symbo 1 ) 
49 M M % ' m ah f ' - 41 2? JU0ms(38400 chips) > 
#J j& 1 5 #1 Bf 4t ' #-#!Bf4tX-5r#^f.]^10^I#7t • 





3. * ®Wi£W (4) 



& & m ^ mm. + n $& ft & & & & g t ft *t n- # i& 4^ 

If ft & ' * *b -ft ft a & « ft%%-ft&%-i%®L&t%k % 

f& to «. 4t # I* 1 m # J'J #J & 3k ' &4r#^2**&|s]#,&4ft 

4! & fg ' j£jH£.jfcB£.gt4T$&-£7t# ^ * & ^ £ 1* ^ ^ 
ft *n #. ' I5]^^L#^^#^1 • # ^ «. » j|>] ^ 

f f H2^#i M ^tlr^ll3 f$ #J 4$ IS IS ' # tit #f 6<i # 
I* 1 #r # i# * & 4t *f #J ^- J5$ 2 A # - =k $k ft # 3$ 1 ° i£ ^ 
^ 49l & e #J ^ 4$ 3 ' 4fe #-J «f & A *b & it & ft - 4r 

* ' $kft & !®3 ' *tit#XB£43t&#tt^JWlJfe*&fi-^J» 
3 ^ & ^ ft #'J ttf & & *tb £ /£ m $r . ft#jh#.^rJiit# 



SI — t£ 91 ffi jtb il n 4. Jt £. iife. & it /& J5J 4l 

#J -f- ' 4f * ft & >& & ftb & # it ^ -ft ft & ' U* *b it ft ^ a 

iitaiieiii^^^^i 5 ]^^^^ ° it & ' *° n — #r 

ft; > et»^7t^^-^&n$ ' #i tf- j# 1 . ft m #. it ft 
JL*J=#j5Jilriftfl| ' # f J * - *# ft & * • *4 ' >fc % 

^*A*.*^ft4L^*^I# 4ft 4| » 4t # JS*2 ' # $'J 9 - 

4SH?|sj^-a.* — 4ftfl^telS« ° isj b£ . % ^ ^ is) ^ ^ Hfc ' # 
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i - %mttm (5) 

% -f- 9t % — ft b^- . *lffl#c*-ft«;iL^i.#-|si^-iftfl| » 

* #r #i IP- %t 1 ' 4ff»J*^n^«|SI^^* • 



rfq Jjl JL B£ ft . ^S&^^ll'J<fr;flfl4fc# — B*ft#T#4L 

H - 41 * is] #--S.ifc*'f$ft4L & IS] 51 f-iSUtlfefll^fi-^JW 
3 » # I'l # — *fe t& fg & * • IS] b£ . Jff % Sf. 7t it ffi. it % — 

b4 ft m # $ 'j # — Bf # is] # a % #. <t & # is] ^ 4i » 

#1 4t # ^2 • # $<J ^ ~ *! ^ IS] ^ A ^ — m &l t& IS • IS] & 
*b ' h m & IS] # !k f£ » ftft^itx^^ = af&if . #>J ffi ^ 
#H£3feA£-3=#|S]#-*fe*% • 4 *r $1 # 1 ' # $'J ^ .= Bf 

^ft isj # l# • 



itb #j t ' fi. tst e t& * 7t % j= Bf ft # f 1] ^ n - ^ 4$ 
& *g isi # & * * n m % & & *b & & isj ^ > *«j % eg Bf 
ft Bf . n & 3^ ^ m t m it % ^ ^ & m & ^ % ~ u % m - 

% ffi, fl| & t& m & isj 5I ^^it^^^L^t^^3 ' # f'j H 

~ m, z§ IS IS o fsj b^- . 4r1ij%-7titfe1&%2-*%45Lffi & m ft % 

Bf # ISJ 3r |# ^ ^ if fife 4l # IS] jjr Mk » fl- # ^ 2 ' # 
&\%2-te&ni?JBL&k*th & ^> t i I: • ISJ #. itb, . & ^ Is] 
& %L ' ff ^ TO X *M E9 ft B£ » ^ flt & ^ff - ffe ^ * i # 

IS] m m ' 4: #1 4f ^ I* 1 ' # f'J ^ eg b£ # isj ^- & o 

Bf ' ^t*^7C*li|tjfcjp^ttfl| # ^ n m & * iib & & j& 

IS] # ' ^J#jL^L^tIS]^-^#^ ° 
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s. * ®wmn (6) 

m ft > i ft & & m at ^ $ ^ w i #t #. 1 1 % 

if i«& » 0 jtb EE K & if ft M tf # « S *t fl& ft ^. m • 

if & *& 4fr j£ 5. ft 03 -L i£ # «t * t t f ^ ft f I ' # 0 
4& 31 ^ K # (frequency differences) » # JffU #r # S'J 

»3W^*^t«r/9r^l ' flo ft *r t& # to * & & £ it j& 15] 

# # b£ fig # if -ft c 

& w a # a * #t i& 

it - # Ip € * tt t % JL a* ^ S ^ # M # m it /£ ^ a*. £ # 

-T & ' & 4fc:&*!i£rtf#3§.4L<ff«; ' jfc -ft ft * # ± # I§J 
& M $t - ^ ^ 13 ^ #1 i£ A I*M| ^ #i it . j$ ,tb -ft ft # ' 

# £'J ^ #. 4# ft $t £ £ » ^-B^S^ftA-j9E.*-B^ft|?g4L 
ft $1 t S II ^ ' B^|5tteftd?# — B^-gtft^L^&Jfc. 

# Jtt /9f te. j^, • IS] S ' 43 Hp b$ |& ^ ^ it # f $L M £ A 

& 44 £t ^ £ t£ B% ®L 4L Jfr #. 4£ ft o ^ £ jfcb £ - «. -ft ft A 
^ m. 1 ^ Bf *f |5J ^ . ^IO'j|'8|ltS|^ • & $ & J:b $ 

~v%®Lfe%L8L-frW\^ftmir ' # $ 'J % ~ b£ *f b£ ^ ° * ^ 
^ HP Bf # % 4jr 44 ft 1% • fr\ -ko % - af # ^ > ^ — b^ # 
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% 11 I 




% 12 S 



E. » %m$LW (9) 

2 ' m # ^ *I1 3? ft ;M£ ft ^ <^ to. t% W: * £l & ft 1] ^-iil J 



*H ' # $'i — fl| i& It 



n — t& b ^ & # 9 ^ >&. 5t * £ ££-*£#jjt&&t&*.*fc 



91 & m ft -t If $ 



A ' £ * - JS* 



B f . ^^,^.70 *t-4f # **1 A ' ;£ ^ $ b^ ft # SU 0 >fg! # & 
«S . S'J a $ - it # 3" s*. it # -gp ^ # St & ^ % ' ^ 
- ft it ft it # -3" & ft St #. -ft ft & X, ' X 3 ' X 5 ' X 7 ' X 9 • 

m. m. it % - ft it ftx, ■ x 3 > x 5 • x 7 »x 9 -s.i#^^-*it » 
4f. $ ,j % - 4t n # a $ - B ^ *t of ^ ° 



Jf it ^ # M - b^ ft ft # % - 



$ ~ Bf ft Bf . ft 
1$ # 15] IP- it ft A * - *t # # *L # # ^2' ' m^^-Bf 
# ^ > # - B^ ft is] # If ft > *#-^#«itJL«^H^-&^ 

ft ' fc%n^it^LdL%k m> & t% m • *t # — .gut 

ft#^itbB^Rj^^St^'ffftJ'X^^it#^^StitJ ' ifc % % 
~ h£ ft -ff ft . it # jtb b^ ft <fft *t ,fi #j St IiX 12 ' X 14 ' 

X,. "-' X ia ' X 9n • IS] Bf . ^t^-f-TC^l^t^^lB ' ^ Jt % ~ 

x,„ > x,. ' Xi. -x.. Ai#Ri^*it ' # n % 



•16 'M8 yv 20 

B£ ft if ftX 12 - 

^14 ^16 yv 18 ^20 

J1-B^#B^^^L^ — u£ ft if] 3Mf ft o 



>j5t J£ JEL B^ ft B^ . e % * ft m & # # $ ~ 8$- ft # 4L 
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i » #^«tM (11) 

^ W 1 B ' m & !tb H Bf -ft 4£ MlX 32 ' X 34 ' X 36 ' X 38 > X 40 it i 

# |SJ jjr # 3fc • # J'J $ E9 if ^ ^ | E9 a| ^| is] ^ j| t ° * 

^t^^-7tm^^^E9B^-S:^i#^#^3' ^ $ ^- ift 41 tg tt -ft 
Sfe ' *J»f£.£*&*!i£&j&l5|!fr ' i£ & /& # H'J J* * %l 

*T S& it & Or m 1 A A 1 B t ' *'J ffl EL S& ^ $L it ( i& * 4# 
4L«t#)EEK±#JSI^-|ft«| 0 it JL ' || * *l & se, i$ & H 
^ ib 3- •>£ 45 (peak) > # f 'J u$- ft b$ # <> # 91 ^ & 3. $; $ 
& an ¥j ft Q ' & ir m 2 ' uf . tb *t $ - ft n£ # ^ $ j=_ ft 

# ^ 4£ 44 .fct . II & ikb # 45 # ' *r tfr * 7C «T # S'J * - Bf 

ft Bf A # — B£ ft Bf ^ J. ife # tb • lib 1t 3fe 4?'J t ' # W 

lB*:£*£4±^« , £4fc#'l± ' S ilb -jSt # ' * ' 4r «r tL it # 
j-X g ~ a£ ft i$ # , B$-4t^#-frSfeA=fc#Isi^-«iJt ' # B'J *1 

% m it ° 

_L it 6<j flfc * bp * « t * ' *» E£ se, >t & n # ° # EH 

at ^ & n ^ it & ffr-iG m. % it m %k m. » ee &. & at n 4£ ^ •■ 

*t ^ 4t % ' EE @& jft H ^ i$ # ffi if- > #i % % t ' JL t& 

ft lie ffi JP- . ^ ^ PI- 46, . iiJ_^#a^||*^-Bf#B#^^^ 
— Bf 4f ^ . ^ Ji |i 4£ 44. ' 7Att*^n $l m t S 




* 15 1 



£.*®WiSLW (12) 
& & 5L is] ^ • 

l^»J)it^l: » ^ * t ^ $ - it # & ^ $ ~ 

fe#J»lAAlB4:B|^i^^«^%i!| » ii # jg PR. £ * # 

m C3 # tfc 4l # B£ ^ >k • 1t & ' ft % 7t%L% 

%L 3k & «fc & *fc £ #T # ill IS] *|r It * • & £ ' **> ^ - B£ ft ft 

% ^#Lfi-_Li&^L^^lA( # $H203 ) • $k ft $fi 1 h & ' tfc 
% jz. b£ #& e «& * it #i *t # ** 1 B J£ JL }R $L # J$ 1 A b£ ft jsj 
4L^*.*Le^-W2' (^^205) • $ ^ ft > ft % ft & ft 

ffl ( # J§* 2 0 7 ) • jfc ' ft ih ft lh ft -fr m\ k & ' #'J iff 2r 
^,^#^t^-¥-7t^^-B^a:^^t^^lABf . 4f t& to *«J #t 

# # J» 1 B ' fl& # e t& it ifc ifr — ft $k ft # Jffc 1 B b£ . m & 

^3Mt#^2' At#^«3* (#^209 ) • f t # to W 

# J&3' ^ l# ^ #-I it & £ & & ^ &ifcj&I5]#(^$fc211) ' i£ 

e, ^ & im jw ■ * ( # j» 2 1 3 ) ' £ ft ^ it & m i£ m m t% % 

Bf ft # 4 & & -ft # 33* 2 0 7 - ^-^209^^-^211 - 
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i » ®WtfL W (13) 

m ; i\^$k3L®kQk&n j frz-n ° m s. ft ^ » & it f. 5 o o & 

it 5 O 1 - #i & rt 5 O 3 - it # -f- it 5 0 5 - H - # 
it 5 0 7 - $ — I5j##-7t509il^=-lsj^^-7t511 • 

4£ 4fc * it 5 0 1 >fifc A tt'&i.^ofil^ift ° 
7t503 H # ^ jfcb -ft ft & • 

i£ # /t 5 0 5 ft #j»*.*-ftft^-frit8^«:rt W $ - it 

# ^ %l d{ • ^ ^ «. -ft ft » ^^tnft^J-X^^i|#^ 

5t it{ ' ^ & 4Bt -ft ft ° >£. itb KT $fc #4 t ' -fr *t lit # it 

# -3" & .ife #. ft ft » « & «. rt # & it # ffi *t Jtt ^ # -ft 

ft 0 f # »J >i I 6d ^ ' «fe #'J t ^ it # >T s£ « % it m » 

ii # ffi a PEL 5t # ^ le, HI • fti»[3feU1ift#*7 «t it 

# ^ ° ° 

% - jsj ^ # it507 ft #^#B^«:^ftiL±#lsi^^ 

it ' # £j I5t *t ISJ # -ft ft • % ~ m & ftsos % # * ^ 

■^r^-fgiBf^tigj^-B^^^^ - =^ ^- pg # ^ it -si b$ -ft ft > # 
n m it %l &. m> m. m & • # =. ra # * it 5 i i g 

#^.^^^#|Bf#i5j^-a^^^^ - ^•BfR^^i5j^->ffftA 
.31 & t£ «A^I5J5l^^iit*fe A Bf 4k it ft ' # n Bf *fe 
^ t£ t£ -ft ft » ^ ^ # *ft ^ m W: it ft ' #«J ttf H & it & it /& 
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% 19 W 



t * tfjNM'Jf&ffi 

i . - n & % m z 



^ ft Jfr % t - if % 70 A — & #L 



-Sp- 70 ' s£ 



it /& n # 6tr ^ * ' i£ & *b & # ^ - it %t S. %& ft 
lfSt*#-i-£-ft#^it * - * * ^ # * it - - * W 51 * 



4* it ' & ^ T *1 # 



& t* -ft St ; 



i£ -ft St Si & ' # - # St » 



9 - is # 2r *»■ n -ft * - * - «. « it 



ig ^ # -ft St ^ - 



Bf «. ft i 



tb -gp ^ #j t£ 3MIUf 



> # 4; - H ~ «. it %t ; 



1 f t $ - a^i j| t « i ^ is) ^ i it ' # f »J - 



ib «p ^ # ti 3t & -ft st ' — -ftst \ 

*H4jt«*-B^^tB^^ * i£ # — a# # b£ # . t£ b# 4f isj # 

-ft St * «^.#lSlHr«5tAtt^^.B^-&'ftSt ' # £J — *E * ft 



# -ft st ; « A 

* 4£ $ - tit afr - % z- s$ tit # * iZU % m & it 



£Z7 ^ 7-^ o 
Sfo 6.EL 1 5 m> 



2 . -kP t tf # *•] & IS 31 1 ^ m it 41 # ' £ + 
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0U 



3. ■k°$n%*]$L®%imflT&*-$'& ' * t i& % — it # 



^ 4$ # & % &t t #^ — ft % 7t $k — & *fc 



4 . - ft -fc 5C « # 
& it /fc ft # #J «. 

UHt%LA%-3L%rmilrM5£ * ~ %r ft & M & - - * ft 31 
t£ « it ' & ^ : 

- & & * to ' 4* & ta afc ; 

- ^ # to ' ^ $P i& -ft ft ^ #. ' # £J - J*MJM# ft : 



— it 



Jp- 70 ' ^ — 



9 - it # >F s£ l«F t£ m -ft ft ^ - 



' a ffl - $ ~ it # # ^ i» f£ flt #. -ft ft a* - * — Hf «. ft 
#*«p^fi«j«^«.^ft ' # ^ - # — «. -ft ft ' jh t£ # 

«. -ft ft ' # Jb - % tit it ft ; 

' 4* t^^-B^-^-ffft^t^i^-ft 



IS1 * " 9 



« it 



If JjF to ' 



5] # « it ' # f 'J - # — *# IS] ^F ft ft J 
^. fa] ^ ^ TO ' ^*Uttt» — B^^fftjF^ftA«^ 

ii.-SL«*XB^|5t^ft ' 4f $ 'J - * - *H ^ ft # ^ 




# 21 I 



JSl ft 4dt « — ft W jfr It St A ft * # El # « it A tt 



~ *g I§] *M£ 



E3 ®L it «t ' # f J - * 

51 jf^j|^4iLt| = ' # n — % — & t% f£ it 



5 . ^ t tt jf. i& s # 4 ji m & 4l it £ ' # ft & t£ I 

f£ « it «t ' #'J «f *. H ^ * Mb & it * ^ P ' 

41 f & m it %L ♦ t£ it ft it a f£ $ — it # 2r ^ » t£ ft <f 4 

^ — # E9 IS: ft it ft dJ -Sp tfj i% ft 'ft SJt ' — 

& i$ & ' t£ * ^ 13 # * it # ft ft t£ ^ — m % n ip- it m. ' n 



&m3\$M&&%h&t%%v9i!%&it%i ' # i'j - # 



^ — 



-£gL o 



6 . *o f ft # *'J £ ffl « 4 3* #r i& ^ |t 




ft B^ o 



f % % - B^ it 3fe A f £ £. 



# $1 it # I»J — # — B^ 



7 . *» t tf * #'J Ie, IS # 6 ^ m ifc ^ 
• — ^ ft ft J£ — |5t -ft ^ A f £ 



ft B^- ^ ° 



rsj p m it # f 'J - % — b$- 




b£ # b£ . i& — #£4«*#-B£**B£#Aig[# — r$#Bf# 0< 



9. *»t***J«LB»4^i/ltife^lt* ' * t « * - it # 3" 
s£ it # -14 #j & it # *t Jtt A it # 48 » i£ * #. -ft & ° 



i o . *i t «■ * #J ft ffl * 4 * m it ^ it % • & 



11. 



it 



- # 



-ftftJ^TC ' 4& & <\k t£ -ft M. : 

- %l & ^ 7t ' ^ jw- t£ it & *t #. ' # si - ^ # it at ; 

- it # * ' a— IP — iSff^rAWtt^*^*^- 
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